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Sn/Zn 

£ 5^ ^ n>o]a^ 7]^] Al^^Eflo] ^4- 

^o]c^. 

£ 6a S. 6f^ ^ ^}o]3LS. 7] 7i] ;^] 2 , wj- 

:£ 6a<^l £A]^ ul-sf ^o] 7]^<y 71:^(100) Aj-ofl ^ 

*^^(200, 2.-fe- sacrificial layer)^ zi ^2:^(300)^ 

Alz^^cf. ^2:^(300)^ a>o]s^^h 4a^, 7}^S. 4Ai n S] 

Bflif 3fl7l;^i (wafer level packaging) o] 7}^^ ICP-RIE 

(Inductively coupled plasma-reaction ion etching)^ ^a^ 

W. 

£ 6bSf ^o] ^^^( 300 ) A^v^ofl Cr/Au Ti/Au Cr/Ni/Au ^ 

Cu/Ni/Au ^ ^ 



31-13 




1020030011398 



2003/8/28 



< 56 > 



< 57 > 



< 58 > 



(patterning)^>«^ ^^#(300) ^l^(500a)^ 

cf. 

i ec9^ ^O] ^s^(300)^^ 7l4a:(400)# ^^(anodic 

bonding)^ wj-^^ A>-g- 

^^#(300)3]- -^Sl 71^(400)^ ofl# 

1:^, ^ ^^7} ^ ^ $X^ 7l^ofl <^4 

s]-ZL, <?]7>^^S.^ Tfligoll ^arsl-q-^ 

A>-g-^>^ ^ 

^AS.Ai, ^c-11- ^^v^>7]i 4 ^ <i* 7>«fl ^ 

(pr int)^>7li4 T^^^'^Hdispensing)^!^. B-b Ar, N 2 ^1^^^ 

7lA^l -g-^7l ^Vt^jA-^ 7]-^^l-Til-. 

S. 6d^ #c^-s: solder ball placement) 

#i^-11-(700)# Mfl^ltb^. -^el 71^011 4HB ‘^l-§-^H «1 

o}ir-^ 2.0^:^ 7]:^ ^a^^ ^]^o] 

71^4 ^2i%^o] ^d]] ^ S-^^o] ^cf. 

o]sl^ ^ #1^-1 -§-<=>l^}-7ll ti]o]-^2. 

7}E]^ ^ $x^ ^ 14 . :TL 4 -g-, Eflc>lA-ll- oj-g-^ 

^cil-(700)l- 'St:-! ^^l^(500a)3f ^^aI^ItIM- 7|.^fl7>-] 

#t-11-(700)4- Dll^(500a)3} ^^Aj^cf. 
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< 59 > 



< 60 > 



< 61 > 



£ 6eS^ 7]^1 ^^7] #c11-(700)5l -g-g-^ o]^V^ ^ 

n>ol3S 7l7^] 7>^^>C*^ #c11-(700)4 9l^^ Dill: 

(500a)ol 1^ <^1^7il H^IH. <^ll7ll #i:-i 1(700)31- Ic-l 

1= Djl^(500a)<^l «1<=»>1<^1 m 1^71- ^o] pj-ol 

3.S. l7> 7M1 o]Si\. 5!!-^ 7110] ^7]^^s. 111 ^ Icf. 

4sfA^, ^211 l^i^l BEl H Sil^ til'^Vl-i: 3f;g ^ 

‘^l -n-Bl HI: iBl^ 7]^ 1<^1 «! o>^-gr H 

‘^ll -^Sl ^<^1 al^^V# ^^<^1 1 a 1-^7> Ho] 

^1-1 HliH^ H. Si, ^c-ll-(700)3l- Icl is DllK500a)<^l 11^1- 

J1 wlo]- A>olSDll m ^ 1^11(700) 1 ^ H 

1<=>11 2l37> 1^511 11 a>h 1 11 11 oi H. 

#t:-11-(700)3l- lc-1 is lll(500a)l HI n>o] 3 ^ 7l;^l Isl 

^ ;^171H l^^lKdicing)!!. ^>-§-1 l^D]lfe 

;^l7lsr>7l 1^11 #mJL. 1-1^ ^<^1 ^-8-1- l-f'Hll ISl #11 
Till ^JL Alsll: l-mq-. 1-0114- d>o1hS 1a> 7l;^l Is 

# #aH 17> S 5^11 SAlU 

S 6fl- l-o] 1-711: aj-l- lo] Tflsl ^ HU 1-1- ri}o]3.S. 1a> 7l7ll 
Alsi-g- 1-11 (flip-chip) HdiI IHa^ 1-^ PCB7lK800)3l- HI ^ 1 
I. Hss lAl- 7l7ll Alsl# 1-m #11(700)1 1-^ PCB7l:l(800)l 
m tiflH ^(700)1 -g-g-^ HI IrSS 7>#H 

-g-g-Al^SSl #11(700)31- 11- PCB71 ^(800)1 11- . 
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< 62 > 



< 63 > 



< 64 > 



< 65 > 



< 66 > 



< 67 > 



£ 7^ £ 8^ ^ o>o]a.^ ^;^1- 7] Til ^]Si 

£ 7^ ^ ^^^^>:a(S110), UBM(<?it:-1 

^11-)* ^^i-^l-:n.(S210) , -B-el 7]^-^ 

(S310), -B-sl 7]^ ^(S410) ^>11- -g-S-s>o^ 

(S510) ^ n:)-€- ^}<^]3.S. ^t]- 7]^] ;^l2:tl:Cf. 

:£ 8# sacrificial layer) ^ 

4- ^^^^>Jl(S610), 71^4- i=f^(S710), -^El 7l^ ti]o>^ vfl 

a]o> A}o]B. ^11:^ UBM^ ^(8810), w] 

o}^S. «fl^1^><^(S9lO) ojl- -§-§-^AS^(S1010) ^ ^^<^1 tq-^ n>o] 

3S. ^7> 7l7ll 7)12: tbl^. 

£ 8^ ^ ^^<H1 4€- T^l-<5las ^ 7 } 7l7)l Al2^^al 7)12: 

^7l ^5l^ 7l^<y ^S^l 7]:^ ^0)1 H -?lo)l 

-i- 7>olS^SS 47-1, 7l-^£ 2E^ ZL ^ ^llol^l 5)1^ 

^7l^i(wafer level packaging)®! 71-^^ ^2:-i-^ ICP-RIE (Inductively 
coupled plasma-reaction ion etching)^ 

-^51 71^4- ^^Sl Hj- 



^ c) 14 oll #r:-l^®l A>-g.^>ol -^Bl 7m4- 9X^. 
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^2i^o] n>i4^ ^11:*, w] 

o\ Afolc v\]^^ <=Hc1 ^5. Cr/Au Ti/Au 

Cr/Ni/Au ^ ^> 14 ^ Cr/Au Ti/Au 

Cr/Ni/Au Cu/Ni/Au ^ ^ 

(patterning)^!-*^ 

-§--0-^1-^ ^1711- §5^:di(flux)l- 

(print)^l-7iM- ( dispensing) t!:i4. Ar, N 2 

7l^fl ^^7l 0Hl^i -§--§- ^>^ 7>^0>l4. 

#Pll- #efloliDlH( solder ball placement) ^>^1* ^r;\^-6r «! 

<^}^S. 4-sl 71^0)1 #efl>i^-i: oj-g-^l-o^ ^ 

4 ., W]o>^^ -n-S^ 7]^ 7]f-ol -^ 2 ^ 7]:^aZf ^ 

’S‘^1 7i#^rf D] ^ ^ 14 . 

a4=°fl^‘=>ll #41-4- Wfl4^ ^ #41:4 -§-4^>^l 4 ‘=>>#s 7>eii- 4 ^ ^ 
# "9-^4 44. ^3. 4 ^, eil47i* oi-g-^i] 444-4 444 #4## 44 4 ^ 
41- ^ 44 44^ 41:4 ^#4444 4^J1- 4^# 7>44 #4## 

44 41: ^ 44 44^ 41-4 1#414. 

41:4 7]^fl ^471 44 A^ #pll-4 444 443 s. 47 V 

714 4^1# 7><144 ^4#4 44 IH 41- ^ 44 7>oi^ 4 ^ 0 ] <^^ 
4411-# 4^4 44 11 - 414 . 4^4 #4#4 44 41 ^ 44 



a>o1:e. 414 l#4l7-i 4 o>^4 ^j£a^ 1## ^^7> u>oi 



l7> 7)4 A]::^Efl4- 0 ) 4 - 44 . 7l4o] ^7ll^s. 41€ # 44. 44 
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<72> 



<73> 



<74> 



^ 

71:^4 ^B^€- 71:^ «! ‘=>>l-4- #^StV 

-^S] -^:^iei7l -^<^11 ^§1-0^ ^]<^}ir 

534 Hjii^ ^ ^4. jEt!:, ^t^-31-4 ‘?i4 ^ «14 4‘=>1^ ^ 

«141- ^ #1^-3^ 4 "§-4 ^ ^3L7} ^^54 

^4- 44^ ^ $14. 

#i:-31-4 <>iD3 ^ U]o> A>o]c n^j^o] 44 HS. ^7> 7l 

Til 4:^ ^4#4- 4714^ 44^Kdicing)44. #4^# 4-g-tl: ^-t-4^ 
#4^1- 71171471 4^11 #sl^4:a. $i4 -§--§-4 ^.£4 #4 

^ 4^^ 4- 7144 4^^^^ 44444. 444^ ^4 ^4 44 as. 47 V 

7iTil 4aefl4 "U 44471- £ 54 a^jsioi ^ 4 . 

4-714 44 ^4 7)1^4 4 444 44 44aa 47> 71 t11 1- 

^4 (flip-chip) 444 4^71 4-^ PCB7144 44€ ^ 44. 44as. 47 I- 
7^1 47iEfl# 1-^44 #4 1-4 44- PCB7144 444 444 ^ 

. ^41-4 444 444 ^£a 7><144 -g-g-44-£a4 #41:4- 41- PCB4 

j^oi ^ri-, 

471 1: #^4 4444 4-€- 44 as. 47V 44 4a^fl4- 44#4 71-^ 
47^ # 4a l-Efla^4 44 4-£4 44: 44 ^a#4- 444# 

-^4 4^4 441-4 -^4 a444- -B-4 l-a47l4 44 #75 
1-4 44 4a4 71^44 47I4 #44 1-4 ^^] 7 } 444# 444 $14-. 
SE4: #4 44# 4#44 4£7^ 4## 44 a 4^(io-7 Torr4^> 
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< 75 > 



< 76 > 



^1 ^^><^13.5. 7];^1 <yc^ Dfl^oZl- B]o} A}o]^ ^ 

-g-8-^l^^i ^7]^ ^.2.71- ^t^-. 

^ PCB* ^sl 7]^ 1^31- ^ 

-?1^1<=H1 -g-o]^l-o^ ^H7l- 4=1^ 

[’i-^^ jl4] 

oj^Hl^i -M^t!- w>^ ^ 14€- <^]-%-^ T^}o]3.S. ^5i7l- 

7]:^] Al^E^oil ttj-eig, #c11:a2f <acl ^11- 2E^ ti]o|- A>o]c 

Dj-Ojas. ^7> 7l7ll ^7l^ ^7l ^y§ ^±9\- 

:^7]^ ^]7l^ ^ SXJL 7>^^> 

^ 4i^^7|- 7>^tb S.^7} I£^, 5fo]o^ ^'^(wire 

bonding)^ 7}^^\JL ^a]-^ w1<>>*S 7}^^S. ^o] 

-g-o]^]-a^ 7l-^^7]- -g-c>l^]-a^S ^ 7]-^^ Sj*}-7l- 2.^ 

, -^5] 7 ]^^ ^ 7 }^ -§-<=>11 ^ 3 .^ #t:-11-<Hl ^ ^ 

^ Jl471- PCBo\] -g-ol^>7ll aflA] 

A]zL^^ ^A>1- 3]- 7)1 £ ^O) ^s. ^ J^3^7|. ^d-. atb ’i 

-£^ Cfo] c>|EflAl(die attach)7> ^^a)^ ^ 

-^71-2) <y jL^fS. 
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^ 

-i- ^^]7> 7 }^^ 

7 ] 7 ^^ l^ofl $X>\] €l^. 
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11 

(a) ^:£^l 7]:^ ^^1: 

(b) ^7] ^^1; 

(c) 'S'7l ^2:# ^^Hl *?ic^ ^1^4- 

^^1; 

(d) -^el 7]^<^] ^J-7] ^2:^^ ^E-1 V\]^6]] ^-g-^>^ ^^]o\] ;^1 

§o] ^>ja xl^^cf ^ -^5^ 7l^ol ^>7] ^ 

si-4- -a-71 ^^1; ^ 

(e) ^l-7l Wlo>^S. tifl^l^l-ZL -g-g-^l-c^ ^^7] 1^1 

#Dll:ol ^7]];# ^A-ir ^}o]3.S. ^7> 7l7^] 

Tfls 

2] 

^1 

^^7l (b)^;^l<=>1l7.i, ^7] ^n ICP-RIE«J-^-ir ^ 

^ 4 - ^ 1-4 ^}o]3.S. 7l7^1 A]^Efl 7112: Wj-l^ . 

3] 

^1 1%H1 
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^■IIH s}i 4 ^ ^4- 

^}o]3.S. 7M1 

4] 

7)1 1%H1 

^y] (d)^^l<4l7>i , '>'^7] -^el 7]^^ ^ ^ C>1 

^> 14 5^ wj-i^oll ^>7l 

olHS. 7l7^1 A]:^^Efl 

5 ] 

Tfl li}-^l 

^^y] (d)^;^l^, ^j-7] Tll7l^>^ ^7^11- 

t:-^ ^}o]3.S. ^ 7 } 7]:A] 7112: wj-ig. 

61 

Til 5%H1 

^7] ;^l7l ^ «11-T§ 7l 

Tfl ^^7lo]lAi s-el^ ^ol ^-g-^}^ ^ ^>4-<?l ^4: 

^\o]BLS. ^7} 7l7ll Al^E^ ;^12: «j-i^ . 

7] 

Til l«oHl ^c>lTi, 
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4^7] , ^7] 

^\<^]3.S. 7] Til T^lr^Efl H^Vl^ 

8 ] 

^1 1%’“H1 

^^7l (b)^TjloilAi , ^>7l Cr/Au Ti/Au ^ Cr/Ni/Au ^ 

nl- ^oflA-1 o]^ s>i4s ^-i- ^1-^ n><^l 

3-S- 7] Til A]^E^. 

9] 

^1 I'^J-'^l 9X‘^^^, 

^^7] (c)^TiloilA-l, ^l7l o^v] Dil^^ Cr/Au Ti/Au 

Cr/Ni/Au ^ Cu/Ni/Au ^-^-9.^ ^-i- ^‘NlT^i <=>11^ ^]-i4S ^ 

sl-^ i3>ol5LS 7];^1 Aj^Efl 

10 ] 

7)1 1%^<N1 ^olT-i, 

^^7] (e)^^l<^l7^, ^^ 7 ] Sn/Pb In/Sn '^■^, Au/Sn 

Ag/Cu In/Ag In/Bi Sn/Bi Sn/Cu Ag/Sn 

Sn/Ag/Cu Sn/Ag/Cu/Bi , Sn/Ag/Bi ^ Sn/Zn 7 i 

w ^<Nl7.i olj^ ^1-M-S. d>o1hS. ^7} 7lTi] 
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11 ] 

(b) ^1-71 ^^ 6 \] ^^1: 

(c) -^s] 7 ]^^ 71^0] ^ 1 -^ -a- alo]-^^ 

t\jl, ^^7] ^^7l -^5] 7]^ol ^>7] ^2i%3] 

(d) 47l wl<^l-4 ^}^o\] ^t:-! 47] tilof 

4^ «io> a>o]:e. cl] ^4- 3x]]E^i^s>o^ ^ 

(e) 4-7l 4 b] tiflA]^>Jl -g-8-^><^ -^^71 ^B] C]]^ ^ 4 > 

7 ] «l<i> 7].o]:e. cill-2]- 47] 4B-11-01 ^4 

^1-4 P>o]3^ ;j]7l- 7l7]l a]a-e^ 7]13- Hj-ig 
12 ] 

All 11^J-<^1 

47] (b)^7lloilA^, ^>7] 4^44 <!^7l-4 ^«11 ICP-RIE«J-'^4 ^ 

^^^>4 ^4 4^1 ^1-4 ^}o]3.S. ^7} 7l7ll Al^E^ Tils aJ-1^ 

13] 

All ll^Hl 

471 (c)^TlHlA^, 4>7l «16>4.4, A^c efloiTl oi^-eilojA^ , ^ 

^11 H cil^i^l 4 <H1=^ ^^114 ^4,S14 ^4 4^1 -9.5. 44 

4^1^^ 47f 7l;^l Ais^fl Alls 4'^. 
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141 

;^1 ll«oHl 

^ 7 ] -B-e] 7 ]^^ ^ 

2 ^ ^1-145] ^7] ^V 

Oja.^ ^:^1- 7l7jl Tfla 

[^^1}- 15] 

;^11 11%H1 

^1-71 (d)^T^l^, ^^7] ^2:#2l ^7^11- 

Cl s.^^1-^ ^Vc^las ^7-\ 7]:^] Aja^fl 

161 

Til 15^011 $1^A-^, 

^J-71 TllTl ^ 7] 

^1 ^^7lo)lA-1 1-g^a ^ol -g-g-sV^ WJ-^ ^ ^>14<?1 

ul-oiaa ^aV 7];^1 Aja^^ Alla 
171 

All 11^J-<=H1 SZ<H^i, 

'^y] (a)^TlHlA-l, ^7] ^a^l 71:^^ 71^0] 

u>c>iaa ^A> 7i;^i Aia^fl Alla 
181 

All 11^J-<=H1 ^<^A-1, 
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^ 7 ] , ^ 7 ] Cr/Au Ti/Au ^ Cr/Ni/Au ^ 

HW n>o] 

3.S. ^;^1- 7];^1 Aj^Efl 

19] 

^1 11%1-ofl 

^^7l , ^1-71 ^ Hlo> Aj-OlH 13)]^^ Z]-Z^- 

Cr/Au Ti/Au Cr/Ni/Au ^ Cu/Ni/Au n# ^<311 

^.-\ ^4- 7 ] 7 ^] 

20] 

^^7l (e)^^l<3ilAi, ^ 7 ] Sn/Pb In/Sn Au/Sn 

Ag/Cu In/Ag In/Bi Sn/Bi Sn/Cu Ag/Sn 

Sn/Ag/Cu Sn/Ag/Cu/Bi Sn/Ag/Bi ^ Sn/Zn ^ 

1- ^'HlAi ^1-^ ^7> 71^1 
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[£ 1 ] 







[£ 2 ] 




[£ 3 ] 
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IS. 6bl 




[S 6c] 



400 




is 6d] 
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ft 



[S. 6el 
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